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Incidence of Bacteremia in Transesophageal Echocardiography :
A Prospective Study of 140 Consecutive Patients
LIBARDO J . MELENDEZ, MD, FRCP(C), FACC, KWAN-LEUNG CHAN, MD, FRCP(C), FACC,
PO KEE CHEUNG, MD, FRCP(C), RANDALL A. SOCHOWSKI, MD,
SHIRLEY WONG, MD, FRCP(C), THOMAS W . AUSTIN, MD, FRCP(C)
London and Ottawa . Ontario, Canada
The incidence of bacleremia related to trausesophageal echocar-
diography was studied in 140 consecutive patients (71 women and
69 men with a mean age of 53.7 ± 15 years). Thirty-four patients
4ed one or more prosthetic heart valves. Blood cultures were
obtained from each patient through separate venipuncture sites
immediately before and after transesophageal echocardiography .
An additional late blood culture was obtained In 114 patients I h
later
. The skin was cleaned with povidone-iodine and venipurec-
lures were performed with separate butterfly needles with use of
sterile gloves and drapes. Blood samples were drawn into separate
syringes, transferred to aerobic and anaerobic culture bottles and
processed with use of a semiautotetaled system,
The overall incidence of blood cultures positive for bacleremia
was 2% (8 of 394 bottles) and all positive cultures grew in a single
blood cldh,re bottle . prssive cultures occurred In 4(1 .4%) of 280
Transesophageal echocardiography provides an unob-
structed view of the heart and the thoracic aortal pith better
structural and functional detail than is provided by trans-
thoracic echocardiography
(1-3)
. It has rapidly become the
method of choice for the assessment of malfunctioning
prosthetic valves, left atrial thrombi and valvular vegetations
(4-8) . The development of pediatric probes and biplane
imaging will further enhance the diagnostic capability and
utilization of this technique
(9-11).
The risk of bacterial endocarditis is a concern because
patients who undergo transesophageal echocardiography
have a high prevalence of valvular heart disease and there-
fore are at risk for endocarditis
(1-3,12). A recent small
study (13) suggested a high (17%) rate of bacteremia during
transesophageal echocardiography, but this rate is in excess
of that reported with esophagogastroscopy (14-18), raising
the question of contamination rather than true bacteremia .
The purpose of the present study was to prospectively assess
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bottles before the procedure, In 2 (0
.7%) of 280 bottles immedi-
ately after the procedure and in 2 (0.9%) of 228 late (1-h) blood
culture bottles . Bacterial isolates were coagulant-negative staph-
ylococci (n = 5), Propionibacterium (n = 2) and Mosaeetla In = 1).
All were considered contaminants
. Mean endoveopic time in these
patients was not significantly different from that In the other
patients. Follow-up of patients with a blood culture positive for
bacteremia revealed no clinical evidence of systemic infection .
It is concluded that 1) the incidence of bacterenda related to
transesophageal echocardiography Is very low, and 2) the inci-
dence of blood cultures positive for bacleremia after transesoph-
ageal echocardiography is indistinguishable roan the anticipated
contamination rate.
(J Am Col Cordial 1991 ;18:1650-4)
the incidence of bacleremia in consecutive patients under .
going transesophageal echocardiography to provide a basis
for clinical decisions regarding the use of antibiotic prophy-
laxis for tt, s procedure .
Methods
Study patients. A total of 140 consecutive ambulatory
patients scheduled for transesophageal echocardiography at
our two tertiary care hospitals were recruited for the study .
Patients with a potential source of bacteremia (known or
suspected bacterial infection, indwelling urinary catheter,
multiple venipuncture sites and recent surgery or trauma)
were excluded, The indi •ions for transesophageal echocar-
diography were assessn Lt of a native cardiac valve in 41
patients and of a prosthetic valve in 34, investigation of a
cardiac source of emboli in 33, congenital heart disease in 14,
an intracardiac mass in 8, aortic disease in 5 and inadequate
precordial echocardiographic studies in 5 . Twenty-six pa-
tients had an indwelling intravenous line . None of the
patients received prophylactic antibiotic agents before or
after transesophageal echocardiography . This sample size
was chosen to provide a 90% probability of observing an
increased rate of bacteremia as a result of transesophageal
echocardiography if an increased risk does exist .
0735-1097191153 .50
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Equipment
. Hewlett-Packard Sonos 1000 and 500K and
Siemens Sonoline CF echocardiography systems equipped
with a short-axis single plane transesophageal echocardio-
graphic probe capable of anteroposterior and right-left flex-
ions were used . The transesophageal echocardiographic
probe was thoroughly washed under ronaing tap water and
gently scrubbed to remove all organic material and immersed
in Cities solution for ?20 min .
Transesophageal echocardiographic procedure. Informed
consent was obtained in all cases
. Patients fasted for >_4 h .
Local anesthesia of the pharynx was achieved in all patients
with 20% benzocaine spray or 15 ml viscous lidocaine
swallow, or both . Most patients were sedated : 60c% in center
I and 86% in center 2 with either intravenous midazolam
(I to 4 mg) or diazepam (2 .5 to 15 mg). No anticholinergic
medication was administered . With the patient placed in the
left lateral decubitus position and after ensuring that the
flexion control wheels of the probe were unlocked, the
transesophageal echocardiographic probe was introduced
with digital guidance and advanced into the esophagus as the
patient swallowed (1,3). A single incubation attempt was
required in most patients (85% in center I and 87% in center
2).
Blood culture technique. The skin of the patient's forearm
was carefully cleaned with povidone-iodine (Betadine) in a
circular motion from center to periphery with use of two
separate scrubs and a cleansing alcohol swab . A different
venipuneture site was used for each blood sample and the
veninuneture needle was changed before the blood was
transferred into the culture bottles. A total of 10 ml of blood
was withdrawn into two separate syringes. Aliquots of 5 ml
of blood were inoculated into aerobic and anaerobic culture
battles. Cultures were assessed for bacterial growth with use
of a semiautomated instrument (Bactec 460) that detects
carbon dioxide generated by bacterial metabolism . Cultures
were considered negative if no bacterial growth was ob-
served after 7 days .
Blood samples were obtained at three time intervals :
immediately before the procedure. within 5 min after termi-
nation of the procedure and I h after the procedure. The first
sample was obtained before insertion of the intravenous line
required for the administration of the sedative . The first two
samples were obtained in all patients and the last sample was
obtained in 114 patients (81%) . The I-h samples were not
obtained in 26 patients because of logistic difficulties in the
laboratory and the unwillingness of some patients to wait the
required time interval
.
Turoat culture technique . A smear sample of the throat
was taken with use of a sterile cotton swab, which was then
placed in growth medium and processed on the same day .
Only potential pathologic organisms. but not commensal
ones, were further cultured and identified . All throat cultures
were obtained before transesophageal echocardiography in
the 70 patients from center 2
.
Statistical analysis. Statistical analysis was performed
with a Student's t lest, with a p value >0.05 considered
Table I .
Demographics of 140 Pztients Enrolled in the
Two Hospitals'
16'1
'Ho<pvzl I is hiaoda Hospital . London . Canada ao hairlal 2
Unis rain of Oriaua Hew Institute. Ouauu
. Canada. -The difference
between the tea hospitals was
significant
at p = o. m1
nonsignificant . Data are expressed as mean values * SD
. A
contingency analysis table was constructed and Fisher's
exact test was used to calculate the relative risk of bactere-
mia associated with transesophageal echocardiography . The
95%, confidence limits were included .
Results
1 he patients in both participating centers were compara-
ble in age and gender distribution (Table I) . A higher
proportion of patients in center 2 had a prosthetic heart valve
(p - 0.01) . Transesophageal echocardiographic examination
times were similar in both centers (12.6
.
5 vs. 13.3
5 .7 min, p = NS).
Positive blood cultures (Table 2). A total of eight blood
cultures positive for bactcrcmia were obtained from 394
paired (aerobic and anaerobic) bottles, each one growing in
a single culture bottle for an overall frequency of 2% . Blood
cultures were positive in four patients before transesoph-
ageal echocardiography, in two immediately after and in two
in late samples . Of the eight organisms cultured. five were
coagulase-negative staphylococci, two were Propionibarte-
riam species and I was Morarella species .
Moraretla .
an
organism considered a harmless commensal of the respira-
tory tract . has anecdotally been associated with bacterial
endocarditis . Nevertheless. its isolation from only one pre-
procedure blood culture bottle is highly suggestive of een-
lamination . Propionibacrerinrn, a skin commensal and fac-
Table 2 . Positive Blood Culture in Eight Patients Who Lnderwcnt
Transesophageal Echocardiography
'I = he:-. 2 = within 5 min after and 3 = I
h after transesophageal
echocardiography. PI - patient .
Ho
:piuiI
Hospml'- Coal Covey
No . 70 '0 1.0
Age tvn
a in _ _ 14 - IS
A¢c an,- ,
1940 28-84
`19_x4
Stele den tale 31 , 39 311/32 6991
Pah ot :ailb . rah:eprame,w 1o 24
34
PI No.
Hacrena Special
Timing of
Sample' Type of Snmpte
I Atmmudla I Anaerobic
PrnpinnA,,-imp I Anaerobic
3 Pmpho'nh,crerimn
3 Anaerobic
I Cwgulas, negative staphylococci I Anaerobic
5 Coaguhuenegalivesmphylaocci I Aerobic
6 Conpulasonzgativestaphylucoeci
Aerobic
7 Coarulas-negative staphylococci Aerobic
s Coagulasonegalrrs staphylococci Aerobic
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Table 3. Characteristics of Eight Patients Who Had a Blood
Culture Positive for Bacteremia
.AVE =
aortic valve prosthesis
-. F =
(
emote : M = male : MVP = mitral
valve prosthesis : PI = pattern : SLG = V,Iemic lupus crythemeeosus TEE _
tmneesophagealeehocardiogmphyl
ultative anaerobe . was isolated from one blood culture bottle
of a preprocedure sample and one bottle of the I-h postpro-
ccdure sample . In both cases, it was grown only in the
anaerobic medium, a finding that is also highly suggestive of
contamination . Coagulase-negative staphylococci were iso-
lated in two blood samples from the preprocedure sample
(one in aerobic and the other in anaerobic medium), two
from the immediate postprocedure sample and one from the
I-h postprocedure sample . The latter three were grown in
bottles with aerobic medium only. Because this is also a skin
commensal and a facultative auerobe, it is highly likely that
its growth was the result of contamination
.
Characteristics of eight patients with a positive blood
culture (Tables 3 and 4) . The transesophageal echocardio-
graphic examination time in the patients with a positive
blood culture (9 .9 '- 4.3 min) was shorter than that of the
whole group (12.95 - 5.5 min), but the difference was not
statistically significant (p = 0 .126). There was no correlation
between difficulty in intubation and a positive blood culture ;
only one of the eight patients required a second inattention
attempt . There was also no correlation between a positive
culture and the presence of an indwelling intravenous line .
The relative risk of bacteremia was evaluated by comparing
the incidence of a positive blood culture after transesoph-
agealechocardiography with that before the procedure (Ta-
ble 4). The relative risks of bacteremia immediately after and
I h after transesophageal echocardiography were less than
Table 4 . Relative Risks of Bacteremia in Transesophngeal
Echocardiography in 140 Patients
Patient, (a..)
95St
Timing of Bleed With With No Relmive Confidence
Sample.
Bacteremia Bacteremia Risk Limit
136
138 0 .5+ 0.09-2 .69
3 2
112
0 .61 ;
0.11-3 .29
-I = before . 2 = within 5 min after and 3 = I h after vansesophageal
eehoeardiography . 7 and i = 0.34 and
0.44 .
respectively, compared with
values before vansesophageal echocardiography.
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unity in both instances and were not statistically different
from baseline. This analysis showed that at a
90%
power,
there was no increase risk of bacteremia associated with
transesophageal echocardiography . In four patients, beta-
hemolytic nonpyogenes streptococci were grown in the
throat culture . None of these had a blood culture positive for
bacteremia.
Follow-up. All patients were
contacted directly or
through their family physician 12 weeks after transesoph-
ageal echocardiography . None had developed bacterial en-
docarditis or other infections requiring the administration of
antimicrobial therapy . No procedural complications were
encountered during the study.
Discussion
Effect of the esophagogastroscope on the esophageal mu-
cnsa
. The incidence of transient bacteremia after esophago-
gastroscopy has been documented at about 4% to 8% of
cultures, and the incidence increases when interventions
such as vessel dilation, biopsy or sclerosing therapy are
performed (14-18). The transesophageal echocardiogrphic
probe is a modified semirigid gastroscope with no fiber
optics . A multicrystal ultrasound transducer is mounted at
the tip of the probe
. The technique of esophageal intubation
with the transesophageal echocardiogrphic probe is similar
to that of esophagogastroscopy . It is usually easy, but
occasionally more than one attempt at introduction may be
necessary . Once in the esophagus, the probe is rotated,
advanced, withdrawn or flexed under the guidance of the
ultrasound image. These maneuvers, used to optimize the
images. undoubtedly exert pressure on the esophageal mu-
cosa
. Rarely, slight blood streaks may be observed on the
transesophageal echocardiographic probe at the end of the
procedure .
Reported incidence of bacteremia . Studies on the inci-
dence of bacteremia during transesophageal echocardiog-
raphy have been controversial. In the study of Gorge et at .
(13), 4 (17%) of 24 patients had bacteremia, whereas Chan-
drasekaran et al. (19) reported that all cultures in their series
of 85 patients were negative except in 2 patients with
preexisting bacteremia. Our findings show that the rate of
blood cultures positive for bacteremia in blood samples
drawn after transesophageal echocardiography was no
higher than that of the samples taken before the procedure .
This low rate of positive cultures is in agreement with the
findings by Chandrasekaran ei al. (19) and those of two other
recent studies (20,21) . The overall incidence of positive
blood cultures was 2%, which falls within the expected rate
of false positive blood cultures due to contamination of the
blood specimen rather than true bacteremia (221 . Indeed, a
contamination rate as high as 8% (18 of 240 samples) has
been reported (21)
. The organisms isolated were all known
contaminants of false positive blood cultures . In two recent
reports (20,21), contamination of blood cultures by organ-
isms similar to those in this study was recognized . No
PI No .
Age ly'rh
Gender
Reason for
TEE
Duration of
TEE
(min)
6Y.•' Ma'-hanical MVP 10
7liF
Mechanical MVP 9
741F Mechanical MVP 12
4NF Source of emboli 3
OF Sea, . ef-Mi 18
3PF Source ofereboli 10
(t/M Severe mitral regurgitwian 7
8 4NF Valvular function in patient with SLE 10
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patient had more than one positive blood culture e aitle . All
of these observations suggest that most if not all of the
positive blood cultures found in this study were due to
contamination.
The rate of contamination varies depending on hon' and
ho l.hom the blood sample is obtained and processed
(
22). .A
meticulous approach is essential to reduce the rate of con-
tamination. The high incidence of positive blood cultures
together with multiple organisms present in the same patient
tend to suggest that contamination may have beer, a factor in
the study of Gorge el al (13), The results in that study
underscores the fact that, contamination can be a problem
despite the use of proper techniques. The different frequen-
cies of positive blood cultures in the two participating
centers in our study may be attributable to technical factors
such as differences in expertise of persons obtaining the
blood sample. Indeed, the frequencies of positive blood
cultures in both participating hospitals were low and were
not significantly different (p -- 0.1)
.
Throat cultures. No pathogenic organisms were isolated
in the throat cultures and none of
the four patients with
nonpyogenes streptococci in their throat culture had a
positive blood culture
. This finding is in contrary to the study
of Gorge et al . (13), which showed a concordance of bacteria
present on the throat cultures With those identified in the
blood cultures, but the results of throat culture in patients
with blood culture negative for bacteremia were not re-
ported.
Limitations. Two potential limitations may 'be considered
in the present study
. True bacteremia related to transesoph-
ageal echocardiography may occur with a frequency low
enough to be missed in the patient sample in this study and
the timing of
the blood samples may have missed very
transient bacteremia occurring during the procedure. A
much larger study would be required to abolish the first of
these limitations, but its validity would still be difficult to
ascertain because there is no reference standard against
which to measure the results (22). The sample size in the
present study provides a 909' probability that there is no
significant risk of bacteremia associated with transesoph-
ageal echocardiography. The second limitation could he
obviated by frequent or continuous blood sampling during
the entire procedure, but multiple venipunctures are imprac-
tical and multiple sampling through an indwelling needle or
catheter would facilitate contamination .
Conclusions and clinical implications. The frequency of
blood cultures positive for hacteremia after transesophageal
echocardiography is not increased compared with that be-
fore the procedure and is similar to the expected frequency
of false positive blood cultures due to contamination of the
blood samples . It is highly likely that all positive blood
cultures in this series were due to contamination, and no
definite evidence of bacteremia induced by transesophageal
echocardiography was encountered . Routine implementa-
tion of antibiotic prophylaxis before performing transesoph-
ageal echocardiography appears unwarranted . Although
1653
physicians must exercise judgment when considering antibi-
otic prophylaxis for patients at very high risk, such as those
who have a difficult traumatic transesophageal echocardio-
graphic procedure or a past history of endocarditis, these
decisions remain largely intuitive because no reliable data on
which to base such decisions are currently available . Revi-
sions of American and British recommendations for antibi-
otic prophylaxis of bacterial endocarditis have been pub-
lished recently f23,24) .
We u:e very
gnmfui to KiecIln Woodcod, MS. . RN . Cniversilyof(ittawa.for
her assistance with the slatixical analysis of the data .
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